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[57] ~ ABSTRACT

An electronic calculator includes input means for enter-
ing numeric data, and means for discriminating between
the integral and the fractional part of a mixed fraction
entered by said input means. According to the elec-
tronic calculator numeric data can be entered in accor-
dance with the fractional expression.

15 Claims, 3 Drawing Figures
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1
ELECTRONIC CALCULATOR

BACKGROUND OF THE INVENTION

1. Field of the Inventlon

- This invention relates to an electronic calculator, and
more particularly to an electronic calculator which can
perform: fractlonal operation through very simple ma-
nipulation. ..

2. Description of the Prior Art

Conventional calculators have chiefly dealt with
decimal digits as input data therefor, but have involved
cumbersome procedures in operating, for example,
mixed fractions having integrals. Moveover, they have
been liable to induce mistakes in manipulation.

For example, to enter the mixed fraction 1§ by means
of keys, the operator had to convert 1% to 5/3 by heart
or by writing, whereafter the operator had to actuate
keys in the order of |

BEGEE

to thereby obtain the result.
Also, where the expressmn is lengthy such as

1§ + 45/6 + § =,

the following operetiettal sequence has been required.

AOEOOE-m

[HE e E -~ M2
BB My + 02 [

where M1 and M2 are memories stored or written.

When such an operation including fractions was to be
effected, the operator had to either convert the data to
such a form of expression as can be entered into the
calculator, or go through many complicated manipula-
tions, to thereby obtain the result.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
electronic calculator which is improved in operability.
It is another object of the present invention to pro-
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vide an electronic calculator which is easily capable of s

performing fractional operations. .-

It is still another object of the present invention to
provide an electronic calculator which enables numeric
data to be entered in accordance with its fractional
representation.

A feature of the present invention is an electronic
calculator which has means for discriminating numeric
data entered in accordance with its normal written
representation.
 Another feature of the present invetion is an elec-

tronic calculator which can discriminate between the
integral and the fractional part of any mixed fraction
entered in accordance with its expression.

33
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" BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram showing an embodiment of
the electronic calculator according to the present inven-
tion.

FIG. 2 is a chart illustrating an example of the opera-
tion of flip-flops F1-F3 in FIG. 1.

FIG. 3 is a chart illustrating another example of the
operation of flip-flops F1-F3 in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referrng to FIG. 1, an embodiment of the electronic
calculator according to the present invention is shown
in a block diagram, wherein numeral 10 designates an
input device including a keyboard which has a group N
of conventional digit keys, a group F of conventional
arithmetic operation and function operation instructing
keys, a conventional clear key[C], a conventional opera-
tion result calculation instructing key[=], and a slant key
S according to the present invention. Designated by 11
is an arithmetic control circuit for controlling fractional
operation according to the present invention, and it
controls set and reset of flip-flops F1-FS$ and also effects
various controls of an arithmetic unit 12 by storing
various operating instructions (+,—, X, =, /, =, etc).

The arithmetic unit 12 chiefly comprises an adder and
the like, and executes arithmetic operations under the
control of the arithmetic control circuit 11. Numeral 13
denotes an output device for displaying or printing the
digits entered, intermediate result and final result.

Denoted by 14 is storage means for storing the digits
entered and intermediate and final results and it com-
prises registers R1-R5. Gate means 1§ is provided for
controlling data shift in the registers R1-RS and com-

prises gates G1-G5 which are ON-OFF-controlled by
signals from the flip-flops F1-FS.

Operation of the above-described embodiment will
now be described by way of numerical examples.

EXAMPLE OF NUMERICAL EXPRESSION:

13 +45/6+3=.. (1)
To carry out the above fractional operation, data and

instructions may be imparted from the keyboard 10 to

the electronic calculator in the following sequence:

O-A-E- B - H- - - E- B -
FY il € V2D i el ¥ i 1 pud =

In order that operation controls may be effected by
depressing the keys in the sequence indicated above, the
set-reset control of the flip-flops F1-F3 may be effected
as shown in the chart of FIG. 2. That is, the flip-flop F1
1s set by the keys

1 O X E & G

etc. through the operation control circuit 11, and reset
by the slant key S. The flip-flop F2 is set by the slant key
S and reset by the keys[F]and [C]. The flip-flop F3 is set
by depression of the key{>]when the flip-flop F2 is set,

Other objects and features of the present invention 65 and reset by depressmn of the keys

will become apparent from the following detailed de-
scription of embodiments taken in conjunction with the
accompanying drawings. '

1 & X E
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or, when the flip-flop F2 is reset, by depression of the
key[z]. The flip-tflop F4 and FS are set and reset by
vartous instructions from the operation control circuit
11 to control the opening-closing of the gates G4 and

G5 and to control the shift of data such as intermediate

and final results to the registers R4 and RS.

When the clear key[Clis depressed, an encoded signal

corresponding to this key is generated and delivered
from the mput device 10 to the arithmetic control cir-
cuit 11. Such encoded signal corresponding to the clear
instruction is supplied, for example, to a decoder (not
shown) comprising switching elements within the arith-
metic control circuit 11 suitably arranged in rows and
columns to form a matrix. The operation control circuit
detects from the output of the decoder indicating that
the clear instruction has been applied as an input,
whereupon the arithmetic control circuit generates a
control signal for such instruction. The flip-flops F2 and
F3 are reset by that control signal while the flip-flop F1
is set. Next, when the digit 1 1s entered from the input

10

4
metic unit 12 in the same manner as described, and the
result of such operation is stored in one of the registers
R1, R2, R3 and R4, whereafter this result and the inter-
mediate result 14 + 4 5/6 in the register R5 are treated
for addition, and then the final result 1% + 4 5/6 + } is
stored in one of the registers R1-R5 and displayed or

printed by the output device 13.
In the present example, since § is a fraction having no
integral, it follows the rule of FIG. 2 even if the slant

- key S 1s not depressed, and thus no wrong operation

15

occurs. Of course, no inconvenience will be experi-.
enced if the slant key S 1s depressed. Further, in the
present example of expression, the successive display or
printing of the result 1% + 4 5/6 may easily be accom-
plished by a known technique. Also, there is known an

- operating system whereby bracket keys[[]and [J]are

additionally used to effect key operations in a sequence

- following the numerical expression in question, and to

20

device, a signal representing the digit 1 is stored in the

register R1 through the gate G1 since the flip-flop F1
has been set. Subsequently, upon depression of the slant
key S, detection is effected in the operation control
circuit 11 in the same manner as previously described,

and upon such detection, the flip-flop F1 1s reset while

the flip-flop F2 is set. The fact that the slant key S has

25

been depressed is stored in a storage element (not

- shown) such as, for example, a flip-flop, within the
arithmetic control circuit 11.
Thus, a signal representing the second dlglt 2 enters

the register R2 through the gate G2. By the key =}, the

flip-flop F2 is reset while the flip-flop F3 is set, so that

a signal representing the next digit 3 enters the register

R3 through the gate (G3. Thus, up to this stage, the
signals representing the digits 1, 2 and 3 are stored in the
registers R1, R2 and R3, respectively. When the k'ey
[£]is now depressed, the operation R2 + R3 + Rl is

executed in the arithmetic unit 12 under the control of

the instructions from the slant key S and the division
key[=] so far stored in the arithmetic control circuit 11.

30

obtain the result of the expression. If the numerical
expression (1) indicated above is to be operated by such
an operating system, the operations may occur in the
manner as shown just below.

[DIIIEHZIEII[DEI[DIEEII
slaln|=jal=]al=

This will require key depressions to be more frequent by
three to four times than required in the present inven- -

~ tion, and as the numerical expression is longer or the

35

40

By a signal representing the completion of such opera- -

tion, the flip-flop F4 is set and the result of the operation

1s passed through the gate G4 to the register R4 for

storage therein. At the same time, the addition operat-

ing instruction (+) is stored in the arithmetic control

45

circuit 11 in the same manner as described. Through -

similar operations, signals representing the digits 4, 5

‘and 6 are stored 1n the registers R1, R2 and R3, respec-

tively, while the signals representing 1, 2 and 3 so far

stored in these registers are cleared therefrom. Next, by
depression of the key[4], the operation R2 —~ R3 + R1
1s executed and the result thereof is stored in one of the
registers R1, R2 and R3. Further, in accordance with
and under the control of the add instruction (4 ) so far
stored in the control circuit 11, the result 4 5/6 stored in
one of the registers R1, R2 and R3 and the result 1%

stored in the register R4 are treated for addition in the

operating circuit 12, and the result of the addition 15§ +
4 5/6 is passed through the gate G5 to the register R5
for storage therein because the flip flop F5 is set by a
control signal derived from the operation control cir-
cuit 11 in the same manner as described. Next, the flip-
flop F2 is again set by the slant key S so that a signal
representing the digit 7 enters the register R2 while a
signal representing the digit 8 enters the register R3,
whereafter by depression of the key [=] the operation
R2 =+ R3 + R1 (where R1=0) is executed in the arith-

50

35

65

=L d-6-E

number of the expressions to be operated on is greater,

it will encounter disadvantages in that it induces fatigue '
of the operator as well wrong entries. In contrast, the

present invention also has an advantage that a lesser
frequency of key depressions is required.

Further; with the present embodiment, entry is still
feasible in the case where denominator and numerator
include decimals, such as 1(2:2/3-3). This may be ac-

complished by effectmg mput key operatlons in the

sequence of

O-0-0-0-0-0- 5O~

- The foregomg embodiment is de31gned such that any
mixed fraction is divided into an integral and a frac--
tional part, and these are discriminated by the calcula-
tor. The second and third embodiments to be described
hereinafter are such that an integral and a fractional part
are distinguished from each other by a decimal point
key and only the fractional part is subjected to division.

FIG. 3 is used to execute an expression shown below.

13 - 45/6 +§=... (2)

The expression (2) may be entered, operated and
controlled by the following key operations.

~ - [~
El it VA hndl (3 fndl 'Y Sl 2 il V2 gl P i P |
In this case, the conditions for set and reset of the

flip-flops F1-F3 are defined as shown in FIG. 3. More
specifically, the flip-flop F1 is set by the keys
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mEIIElEIandl

and reset by the keys[:] and.
The ﬂlp-ﬂop F2 is set by the keyE:] and reset by the

keysEl EI X. 3. 8. Q@D

However, if the flip-flop F2 has already been reset im-
mediately before they key[/]is depressed, the control
circuit 11 will operate such that the content of the regis-
ter R1 is shifted to the register R2 while, at the same
time, the content of the register R1 is cleared and nulh-
fied. This is done because the expression entered is not
a mixed fraction and so, the content of the register R1
must be nullified and the register R2 must store the
numerical value of the numerator. Further, the flip-flop
F3 is reset by the keys |

0.0.8.0.0«g

The flip-flops F4 and F5 are set and reset under the
control of the control circuit 11 in the same manner as
described with respect to the previous example, so as to
control the data shift to the result storing registers R4
and RS.

In the same manner as in the previous example, the
flip-flop F1 is set by the clear key[C]and the flip-flops
F2 and F3 are reset. When a digit 1 is entered, a signal
representing the digit 1 is passed through the gate G1 to
the register R1 for storage therein. Next, by a decimal
pomt key[.], the flip-flop F2 is set while the flip-flop F1
is reset, so that a signal representing the next digit 2 1s
passed through the gate G2 to the register R2 for stor-
age therein. Subsequently, by the slant key S, the flip-
flop F2 is rest while the flip-flop F3 is set, so that a
signal representing the next digit 3 is passed through the
gate G3 to the register R3 for storage therein. By the
key[=], the flip-flop F3 is reset while the flip-flop F1 is
set and at the same time, the operating circuit 12 exe-
cutes the operation R2 — R3 + R1, the result of which
1% sets the flip-flop F4 under the control of the control
circuit 11 to open the gate G4 to permit the register R4
to store the result therein. Under similar control, digits
4, 5 and 6 are stored in the registers R1, R2, and R3,
respectively. At this time, the digits 1, 2 and 3 so far
stored in these registers are cleared. Alternatively, as
described previously, the clearance may be effected as
soon as those digits become unnecessary and, instead of
using the register R4 to store the intermediate result 1%,
one of the registers R1-R3 may be used to store such
intermediate result. This also holds true with Embodi-
ment 1. Subsequently, by the key [1] , the operating
circuit 12 again executes the operatlon R2 + R3 +-R1,
the result of which 4 5/6 is stored in one of the registers
R1 - R3. Upon the depression of the key[H], an add
instruction is also stored in the arithmetic control circuit
11 in the same manner as described previously. Further,
upon the depression of the key [t}the divide instruction
stored in the arithmetic control circuit 11 (i.e., the di-
~ vide instruction after the digit 3 has been entered) is
executed, and the divider 4 5/6 stored in one of the
registers R1 - R3) is used to execute the division, in the
arithmetic unit, under the control of the arithmetic
control circuit 11. The result of 1% = 4 5/6 is stored in
the register RS. Next, digit 7 is stored in the register R1
under the same control as described, and then shifted to
the register R2 by the slant key S while the content of

3
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the register R1 is cleared. Digit 8 is stored in the register
R3 under similar control and, upon depression of the
key[5), the operation R2 +~ R3 + R1 (where R1=0) 1s
executed in the arithmetic unit 12. The result of this is
stored in one of the registers R1 - R4, whereafter this
content and the intermediate result 1% = 4 5/6 stored in
the register RS are treated for addition in the operating
circuit 12 by the add instruction (4 ) stored in the arith-
- metic control circuit 11. The final result of 1% - 4 5/6
+ % is stored in one of the registers R1 — RS and dis-
played or printed by the output device 13.

In this Embodiment 2, even a number in which only
the denominator of a fraction has a decimal fraction (for
example, such as 1(2/3-3) ) may be entered in accor-
dance with the written expression. This is because, in
the case of 1(2/3-3), the first depression of the decimal
point key has the significance of making a distinction
between the integral 1 and the fractional part (2/3-3).
The decimal point key after the depression of the slant
key, no longer has such significance and may be used as
an ordinary decimal point. However, in the case of a
number in which the numerator has a decimal point, it
is obvious that the conditions shown in FIG. 3 do not
enable two successive depressions of the decimal point
key to be distinguished in significance from each other.
Nevertheless, it will be apparent that such distinction
could be made if conditions were changed.

In both of the Embodiments 1 and 2, however, calcu-
lation of ordinary expressions other than fractional ex-
pressions may be done without the necessity of taking
into account numbers having decimal points. For exam-
ple, when the rule of Embodiment 2 (corresponding to
the chart of FIG. 3) is followed, calculation of the ex-
pression 1.2 <+ 3.4 = may be accomplished simply by
depressing the keys |

0008 RO

in the named order. More specifically, when the key

[1}is depressed, the flip-flop F1 is set, whereby digit 1 is

stored in the register R1 through the gate G1, and next,

by depression of the decimal point key[.], the flip-flop

F1 is reset while the flip-flop F2 is set, so that digit 2 1s
stored in the register R2 through the gate G2. Up to this
stage, operation is identical with that described with
respect to Embodiment 2. Subsequently, the divide
instruction key|[Z], instead of the slant key([/]is de-
pressed so that the flip-flop F2 is reset while the flip-flop
F1 is set. At the same time, the operation R1(1) -
R2(0.2) is executed by the arithmetic unit 12 under the
control of the control circuit 11, the result of which
operation is stored in the register R4. That is, by con-
firming that the keys

5.0.8.6.08.

etc. other than the slant key[/] have been depressed
when flip-flop F2 is set, it can be determined that the
content of the register R2 corresponds to data to the
right of the decimal point, and control may thereupon
be effected by the arithmetic control circuit 11 so that
the addition of the data left of the decimal point stored
in the register R1, and the data right of the decimal
point stored in the register R2, 1s executed.
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Subsequently, digits 3 and 4 are stored 1n the registers

R1 and R2 in the same manner as described above,

R1(3) + R2(0.4) 1s executed, and the result thereof 1s

stored in the register RS, whereafter R4(1.2) — R5(3 4)
is executed by the arithmetic unit 12. There 1s thus
obtained the answer (quotient) of the division.

In Embodiment 2, a fraction § was entered by de-

pressing the keys

ANGESTE

in the named order, and this usually signifies 2 — 3 and

10

1s a natural sequence of digit key entries. However, in

view of the fact that not a few people write a fractional
expression by writing a denomunator at first and then a

numerator, it would advantageously increase the flexi-

bility of the calculator if it is designed such that the

desired operation can be accomplished even by depress-

ing the keys

[, [ and [Z]

‘in the named order. Embodiment 3 pertains to such a
case, and the expression (2) in Embodiment 2 may be
entered, calculated and controlled by the fellowmg

sequence of key operations.

P2 il F el 1Y il I8
| Va Rl F e l-*l—*lE

Digit 1 is stored in the register R1 through the gate
(G1in the manner as already described. By depression of
the decimal point key [.] the flip-flop F2 is set while the
flip-flop F1 is reset, so that digit 3 enters the register R2

- E]“* l"*

through the gate G2. Next, by the depression of the

slant key [/], the flip-flop F2 is reset while the flip-flop
F3 is set, so that digit 2 is stored in the register R3
through the gate G3. Subsequently, by depression of the

15

20

25

- sions prior to depression of the key

30

35

40

add instructing key [}, the flip-flop F1 is set while the -

flip-flop F3 is reset, whereby the arithmetic control
circuit 11 controls the arithmetic unit 12 to execute the
operation R3(2) -
‘accomplished simply by interchanging R2 and R3 in the
arithmetic control of Embodiment 2 for R2 - R3 +
R1, and by slightly reforming the arithmetic control
circuit 11 but without changing the condition chart of

FIG. 3. Subsequently, digits 4, 5 and 6 are stored i1n the

registers R1, R3 and R2, respectively, whereafter R3 =
R2 + R1 is executed by the keyE] result of which 4
5/6 and the result 1% stored in the register R4 are
treated for addition, and the result of the addition 1% +

45

R2(3) 4+ R1(1). Such control may be -

50

55

4 5/6 is stored in the register R5. Next, digit 8 is likewise

stored in the register R1, but this numerical content 8 is

shifted to the register R2 by the next successive depres-
sion of the slant key[/]. At the same time, the numerical
content 8 in the register R1 is cleared. Subsequently,
digit 7 is likewise stored in the register R3, whereafter

60

by depression of the key[=], operation R3 - R2 + R1

(where R1=0) is executed and the content of the regis-
ter RS 1s added to the result of said operation, whereby

65

the final result may be obtained. In this way, Embodi- -

‘ment 3 may easily be realized simply by causing the

arithmetic control circuit 11 to effect a control wherein

8

R2 and R3J are mterchanged in the operatlon control of

- Embodiment 2 for R2 — R3 + R1.
Thus, according to the present invention, means are -

provided for discriminating between fractional opera-
tions when a calculator effects operation of an expres-
sion including fractional expressions, whereby opera-

tion of any expression including fractions may be ac-
complished by easy manipulation.
The present invention is applicable not only to the

above-indicated examples of expression (1) and (2), but -

also to all the other forms of expressions suchas A X B '

=03),A+BXC+-D+-D+-E=4),A+ B
X C=(5),A — B =+~ C = (6), etc.,, and when A to E
in these expressions are mixed fractions, operations may
of course be effected by entering them in their forms as
shown. However, in case of Examples (3) and (4), the
key depressions may take place in the sequence as
shown there, whereas in case of Examples (5) and (6),
arithmetic control must be effected either by the inter-
nal control circuit in accordance with a rule that multi-

plication and division be executed prior to addition and

subtraction, or arithmetic control must be accomplished
by the use of bracket keys[]and[J], as has convention-
ally been done. This may easily be accomplished by

well-known techniques. Also, in case of a form wherein

successive operational treatments follow key depres- -
[=]; the rule that the
instructions earlier entered should be earlier executed
must of course by obeyed. In case of a form wherein all
operations are executed and treated after depression of
the key[5], it 1s unexceptional even with the present

invention that operations must take place in accordance

with the rules that first priorty should be given to brack-
ets, then multlplleatlon and d1v1310n, and other input
instruction.. - |

It will be apparent that the present invention is also
applicable to electronic desk top calculators capable of
effecting function operations using trigonometric func-
tions, hyperbolic function, etc., if the sequence of key
actuations such as

in ] [~ -2~ 4B
1S obeyed

- We claim: | |

1. An electronic calculator comprising:

input means having a keyboard for entering numeric -

data;
instruction means for developing a signal to instruct

- distinction between integral and fractional parts of

a mixed fraction in the numeric data wherein the
fractional part is to be entered f'rom sald keyboard
in the form of a fraction; | |
control means responsive to the signal from said in-
struction means for generating control signals to -
control an arithmetic operation associated with the
numeric data comprising the mixed fraction;

- discriminating means for discriminating between the
integral and fractional parts of the mixed fraction
according to the control signals from said control
means; and

means for processing the integral and fractional parts
discriminated by said discriminating means.

2. An celectronic calculator according to claim 1

wherein said instruction means include a keyswitch.
3. An electronic calculator comprising:
a keyboard for entering numeric data;
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a plurality of registers for storing the numeric data
therein; |

an operation control circuit for generatng signals to
control an operation associated with the numeric
data comprising integral and fractional parts of a
mixed fraction;

means for discriminating between the integral and
fractional parts entered from said keyboard to
cause them to be stored in specified registers of said
plurality of registers in accordance with the con-
trol signals from said operation control circuit.

4. An electronic calculator comprising:

input means having numeral keys for entering nu-
meric data and a plurality of function keys for
instructing arithmetic operation;

first instruction means for developing a signal to in-
struct the distinction between integral and frac-
tional parts of a mixed fraction in the numeric data;

second instruction means for developing a signal to
instruct the distinction between the numerator and
the denominator of the mixed fraction in coopera-
tion with said first instruction means; and

operation control means responsive to the instruction
signals from said first and second instruction means
for generating control signals to control the opera-
tion associated with the numeric data comprising
the mixed fraction. '

S. An electronic calculator according to claim 4
wherein said first instruction means serve to instruct the
distinction between the integral and fractional parts of
the mixed fraction when cooperating with the second
instruction means, and serve as means for entering deci-
mal point information when not cooperating with the
second instruction means. | )

6. An electronic calculator according to claim 4
wherein said fist instruction means has a keyswitch.

7. An electronic calculator according to claim 4
wherein said second instruction means has a keyswitch.

8. An electronic calculator according to claim 4
wherein said second instruction means is to be de-
pressed after the denominator is entered from said nu-
meric key.

9. An electronic calculator comprising:

a keyboard having numeric keys for entering numeric
data and a plurality of function keys for instructing
arithmetic operations to be performed on the en-
tered data; |

an instruction key for providing a signal to distin-
guish between integral and fractional parts of a
mixed fraction in the numeric data to be entered
from said keyboard;

an operation control circuit for generating signals to

d
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50

control said arithmetic operations associated with

the numeric data including the integral and frac-
tional parts; |

a plurality of registers, each of which is operative to
selectively store entered numeric data therein; and

means coupled to said control circuit and said regis-
ters for discriminating between the integral and
fractional parts entered from said keyboard to
cause said parts to be stored in specified registers of
said plurality of registers in accordance with the
control signals from said operation circuit.

10. An electronic calculator comprising:

input means for entering numeric data;

23

60

65

10

- first discriminating means for discriminating between
integral and fractional parts of a mixed fraction
entered from said input means;

second discriminating means for discriminating be-

tween the numerator and denominator of the frac-
tional part of the mixed fraction; and

means for processing the integral part and the frac-

tional part including the numerator And denomina-
tor discriminated by said first and second discrimi-
nating means.

11. An electronic calculator according to claim 10,
further comprising an instruction key for providing a
signal to distinguish between integral and fractional
parts of said mixed fraction, wherein said first discrimi-
nating means is operable in response to said signal.

12. An electronic calculator comprising: -

input means for entering numeric data;

means for discriminating between integral and frac-

tional components of mixed numbers entered from
said input means wherein the fractional compo-
nents are entered in the form of fractions compris-
ing numerators and denominators, and for produc-
ing corresponding output signals; and

means coupled to said discrimination means and re-

sponsive to said output signals for processing said
numeric data wherein operations are selectively
performed on each of said integral components,
satd numerators and said denominators.

13. An electronic calculator according to claim 12
further comprising:

instruction means for developing a signal to instruct

the distinction between the integral and fractional
parts of the mixed fraction in the numeric data, and
for enabling said discriminating means.

14. An electronic calculator according to claim 12,
further comprising an instruction key for providing a
signal to instruct the distinction between integral and
fractional parts of said mixed fraction, wherein said
discriminating means is operable in response to said
signal.

15. An electronic calculator of the type wherein
arithmetic operations are performed on mixed numbers
entered therein, said calculator comprising:

input means wherein operation instructions and inte-

gral, numerator and denominator components of
said numbers are entered for generating respective
signals corresponding thereto, said input means
comprising discrimination means wherein informa-
tion is entered to identify the respective entry of
said integral, said numerator and said denominator
components for generating discriminating signals
corresponding thereto;

arithmetic control means coupled to said input means

and including an arithmetic unit, said control
means being responsive to said operation instruc-
tions for computing corresponding results;

means coupled to said control means and responsive

to said discrimination signals for storing said inte-
gral, said numerator and said denominator signals,
and for selectively entering said signals into said
arithmetic unit in response to said operation in-
structions; and

output means coupled to said arithmetic unit for visu-

ally displaying the results computed by said control

mcars.
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